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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NUMBER: 05-3-12120 -X

SUBSYSTEM NAME: D|SPLAYS & CONTROLS

- REVISION: 1 08/27:97
FART DATA
PART NAME FART NUMBER
VENDOR NAME VENDOR NUMBER
1 FLT DK AYNS INSTL AREA
LR ! DIZPLAY DRIVER UNIT MC408-0023-000

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
_DISPLAY DRIVER UNIT (DD~ -

REFERENCE DESIGNATDRS:  30V73A1
IOVTIAZ

QUANTITY OF LIKE ITEMS: 2
2 REQD (1 CMDR SIDE, 1 RFILOT SIDE)

FUNCTION:
DECODES, PROCESSES. AND DRIVES SUBSYSTEM AND SENSOR SIGNALS TG BE
DISFLAYED ON THE ADI, AM), AW, AND HSI. DDU ALSD PROVIDES FOWER TO THE
ADI SERVOS AND TO EACH RHC, THC (GOMMANDER SIDE ONLY), RPTA, SBTC, BFC,
AND NWS (FILOT SIDE ONLY).
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VIBRATION, SHOCK, LOSS OF INFUT, CONTAMINATION, PIECE PART FAILURE

FAGE 2 PRINT DATE: 08/28/97

FAILURE MODES EFFECTS ANALYS!S FMEA — CIL FAILURE MODE
NUMEBER: 05-3-12130- 04

REVISION%: 1 0BT T
SUBSYSTEM NAME: DISPLAYS & CONTROLS
LRU: RDISPLAY DRIVER UNIT CRITICALITY OF THIS
ITEM NAME: DISPLAY DRIVER UNIT FAILURE MODE: 1R2

FAILURE MODE:
LOSS QF SIGNAL OUTPUT TO THE COMMANDER'S OF PILOT'S DEDICATED DISPLAYS.

MISSION PHASE: PL PRE-LALINCH
LO  LIFT-OFF
o0 ON-DRBIT
B0 DE-QREIT
LS LANDING/SAFING

VEHICLE/PAYLOADIKIT EFFECTIVITY: 102 COLUMBIA
102 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CALSE:

TEMPERATLURE.

CRITICALITY 14 DURING INTACT ABQRT ONLY? NO

REDUNDANCY SCREEN A) PASS

B} PASS
&) FAIL
PASS/FAIL RATIONALE:
A
B)
c)

SCREEN °C” FAILS BECAUSE BOTH COMMANDER AND FILOT DDU'S ARE COOLED BY
ONE COMMON AIR DUCT, THE LOSS OF WHICH COULD CAUSE THE FAILURE OF BOTH
DOLE DUE TG OVER-TEMPERATURE.

- FAILAIRE EFFECTS -

nE_w_ 412
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FAILURE MODES EFFECTS ANALYSIS {FMEA) —~ CIL FAILURE MODE
MUMBER: 05-3-12130- 01

{A] SUBSYSTEM;
ALL DERICATED DISPLAYS AT THE COMMANDER'S OR FILOT'S STATION WILL BE LOST

(B} INTERFACING SUBSYSTEM(S):
FIEST FAILURE - WO EFFECT.

{C) MISSION:
FIRST FAILURE - NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT(S):
FIRET FAILLURE - NO EFFECT.

{E) FUNCTIONAL CRITICALITY EFFECTS:
SUCCESE PATHS INCLUDE UTILIZING REDUNDANT FORWARD DDU AND DISPLAYS AND
DURING MAJOR MODE 205 THE HUD 13 AVAILABLE. .

-DISPOSITION RATIGNALE-

(A) DESIGHN:

EEE PARTS ARE SELECTED FROM OR IN ACCORDANCE WITH MFDDD4-40D {OPPL)
REQUIREMENT. THE HOUSING IS ENVIRONMENTALLY SEALED. UNIT IS DESIGNED TO
FLIGHT VIBRATION REQUIREMENTE. THE DDLU SHALL HAVE A MINIMUNM USEFUL LIFE OF
22,000 HOURS. THIS IS EQUIVALENT TO 100 ORBITAL MISSIONS IN A 10-YEAR PERIOD
FROM DATE OF CELIVERY. AVERAGE ORBITAL MISSION DURATION WILL BE 7 DAYS:
HOWEVER, DU DESIGN SHALL HOT PRECLUDE THE CAPABILITY TC EXTEND ORBITAL
STAY-TIME LIP TO ATOTAL OF 30 DAYS. PREVENTIVE MAINTENANCE, SERVICING,
REPAIR, AND REFPLACEMENT OF PARTS SHALL BE CONSISTENT WITH THE SELLER'S
TRADEOFF RESULTS, AS APPROVED BY THE BUYER, THE LRU SHALL CONTAIN THE
NECESSARY BUILT-IN-TEST CAFABILITY TO DETECT AND REPORT FAILURES WHICH
AFFECT OFERATION. THIS BUILT-IN-TEST CAFABILITY IN CONJUNCTION WITH THE
INTEGRATED AVIONICS SHALL PROVIDE THE MEANS FOR ACCOMPLISHING
FUNCTIQNAL PATH FAILURE DETECTION DURING FLIGHT, ALONG WITH THE
NECESSARY LRU FAULT ISOLATION TO SUPPORT GROUND TURNARCOUND
REQUIREMENTS, THE BUILT-IN-TEST GAPABILITY SHALL PROVIDE A §.95 PROEABILITY
OF FAILURE DETECTION.

{B) TEST:
ACCEFTANCE REQUIREMENTS IMCLUDE:

EXAMINATION OF PRODUCT
INSULATION RESISTANCE TEST
PERFORMANCE
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FAILURE MODES EFFECTS ANALYEIS [FMEA) — CIL FAILUIRE MODE
NUMBER: 05-3-121320- 01

ACCEPTANCE THERMAL TEST (ATT)
ACLEPTANCE VIBRATION TEST (AVT)
EONONNG TEST

AVT
20 TQ BO HZ INGREASING AT 3 DEVOCTAVE TO 0.04 &
SQUARED/HZ AT 80 HZ
80 TO 350 HZ CONSTANT AT 0.04 G SQUARED/HZ
350 TQ 2000 HZ DECREASING AT 3 DB/OCTAVE FROM 0.04 G
© SOUARED/MZ AT 350 HZ
ATT

THE DDU SHALL BE THERMAL CYGLED FROM PLUS 70 DEG. F TOPLUS1D0DEG FTOQ
DEG. F TC 70 DEG. F WITH CONTINUITY MONITORED THROUGHOUT. RATE OF CHANGE
SHALL NOT EXCEED 240 DEG. F FER HOUR. NOR LESS THAN 60 DEG. F FER HOUR.
DWELL AT EAGCH LIMIT TEMPERATURE SHALL BE THE TIME FEQUIRED TO STABILIZE
THE UNITE TEMPERATURE PLUS THE TIME REQUIRED T CONDUCT ANY
PERFORMANCE TEST: HOWEVER, THE MINIMUM TIME SHALL NOT BE LESE THAN 1
HOUR. INPUTS SHALL BE PROVIDED TO ALL FUNGTIONS 50 THEY ARE ACTIVE DURING
THERMAL TEETS.

GUALIFICATION TESTS INCLLUDE:

ACCEPTANCE TEST
POWER

EMC

CABIN ATMOSPHERE
THERMAL CYCLE
VIBRATION
ACCELERATION
THERMAL VACLUILM
OFERATING LIFE
SHOCK

QANT

20 TQ B0 HZ INGREASING AT 3 DBMOCTAVE TO 0.067 G
SQUAREDIHZ AT 80 HZ

BO TO 350 HZ CONSTANT AT 0.087 G SQUAREDMHZ

350 TQ 2000 HZ DECREASING AT 3 DB/OCTAVE FROM 0.067 G
SQUARED/MHZ AT 350 HZ

OURATION FIVE TIMES AVT MINUTES PER AX|S
Qi
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FAILURE MODES EFFECTS ANALYS!S (FMEA) — CIL FAILURE MODE
NUMBER: 05-3-12130-01

THE DDU SHALL BE THERMALLY CYCLED FIVE TIMES FROM: PLUS 70 DEG. F TO PLUS
120DEG. F, TO MINUE 20 DEG. F, TO PLUS 120 DEG. F, TO PLUS 70 DEG. F. RATE OF
CHANGE SHALL NOT EXCEED 240 DEG. F PER HOUR, NOR BE LEEE THAN 1 DEG. F PER
MINUTE. TIME DURATION AT EACH EXTREME TEM=ERATURE SHALL BE SUEFICIENT TO
ACHIEVE THERMAL STABILIZATION PLUS THE TIME REQUIRED TO CONDUCT
FUNCTIGNAL TEST, BUT SHALL NOT BE LESS THAN 2 HOURS.

ACCELERATION
PLUS AND MINUS 5 G2 N ALL MAJOR AXES,

GROUND TURNAROUND TEST

ANY TURNAROUND CHECKOUT TESTING I8 ACCOMPLISHED IN ACCORDANCE WITH
CMRSD.

{C) INSPECTION:

RECEIVING INSPECTION

RECEIVING INSPECTION PERFORMS A VISUAL EXAMINATION DF INCOMING PARTS.
GERTIFICATION RECORDS AND TEST REPORTS ARE MAINTAINED CERTIFYING
MATERIALS AND PHYSICAL FROPERTIES.

CONTAMINATION CONTROL

QC VERIFIES THAT REQUIRED PROCEDURES AND SHOP PRACTICES ARE UTILIZED FOR
CONTAMINATION CONTROL. EMVIRONMENTAL SEALING OF UNIT VERIFIED BY
INSFECTION, :

ASSEMBLYINSTALLATION
DETAILED INSPECTION IS PERFORMED ON ALL PARTS PRIOR TO NEXT ASSEMBLY.

CRITICAL PROCESSES

ALL CRITICAL PROGESSES AND CERTIFICATIONE ARE MONITORER AND VERIFIED BY
INSPECTION |LE.; SOLDERING, ADHESIVE BONDIMG. CHEM FILM. ANDDIZING,
CONFORMAL COATING, 3TRIPFING, SWAGING, AND TORQUE VALUES.

TESTING
ALL PARTS OF THE ATP ARE OBSERVED AND VERIFIED BY QC, INGLUDING AVT, ATT,
FUNCTIONAL TEST.

HANDLING/PACKAGING

IN-PROCESE OPERATIONS ARE VERIFIED BY QIC TO PROTECT FARTS AND PRECLUDE
MISHANDLING. FARTS PACKAGING IS VERIFIED BY INSRFECTION T APPLICABLE
REQUIREMENTES.

(D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILUREE, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE FRACA DATA BASE.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: 05-3-12130- 01

(E) OPERATIONAL USE:
THE FULLY AUTOMATIC FLIGHT MOLE IS ALSD AVAILABLE AS 4 CONTINGENCY, IF
REQLIRED.

~-AFPROVALS -
EDITORIALLY APPROVED - BNA ad Kgnane $2577
EDITORIALLY APPROVED - JSC : 7
TECHNICAE APPROWAL T VIA APFROVAL FORR : 08.CIL-024_05-2
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